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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to method and appa- 
ratus for multiplexing signals and more particularly con- 
cerns flexible multiplexing that is readily reconfigurable 
to accommodate different numbers of inputs. 

2. Description of Related Art 

in various systems that are required to handle a 
large number of inputs, such as, for example, in an air- 
craft audio entertainment system, analog signals are 
gen erally converted to digital form and then time division 
multiplexed for transmission to a plurality of listening 
stations. Commonly, analog to digital conversion and 
multiplexing take place in hardware mounted in a single 
box at a single location. If the system with which the mul- 
tiplexing arrangement is used is to be reconfigured, as 
when, for example, further seats are added to an aircraft 
and additional audio sources are used, additional chan- 
nels of audio information must be transmitted together 
with the original channels. According to present ar- 
rangements, in order to support additional audio chan- 
nels an entirely new multiplexer box is required. Further- 
more, in such systems where both audio and video en- 
tertainment is employed, it is generally convenient, if not 
necessary, to position the audio source or sources (a 
CD player or tape deck) at locations remote from the 
location of the video source with its audio signals, such 
as a video type reproducer for example. For such a 
reconfiguration the video audio and the independent au- 
dio sources must be connected to the same digitizing 
box, which results in a significant additional amount of 
interconnecting wiring. 

An aircraft audio entertainment system is disclosed 
in US-A- 4 374 435 with reference to Figures 1 and 2 
included therein. The system comprises a main multi- 
plexer responsive to a plurality of audio sources for con- 
verting audio signals from the audio sources into a PCM 
serial bit stream. A plurality of zone multiplexers are also 
provided which are responsive to both the PCM bit 
stream from the main multiplexer and to audio signals 
from respective zone audio sources located near to the 
zone multiplexers. 

It is an object of the present invention to provide a 
multiplexing system which avoids or minimizes above- 
mentioned problems. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided a multiplexer unit as specified in claims 1 to 7. 

Also in accordance with the present invention, there 
is provided a chain of multiplexer units as specified in 



claims 8 to 10. 

Also in accordance with the present invention, there 
is provided a method for time division multiplexing as 
specified in claims 11 and 12. 
5 In carrying out principles of the present invention in 
accordance with a preferred embodiment thereof, a plu- 
rality of multiplexer units are effectively cascaded, con- 
nected in a daisy chain, with all multiplexer units em- 
ploying a common repetitive timing frame that is divided 
into a plurality of subframes. Each multiplexer is provid- 
ed with a number of local inputs and is adapted to re- 
ceive a remote input. The common multiplexer timing 
frame is arranged so that local inputs of individual mul- 
tiplexers are uniquely assigned to individual subframes. 
Input signals derived from the remote input and which 
correspond to local inputs from a prior multiplexer unit 
in the chain are assigned to individual subframes, each 
of which corresponds to an individual one of the prior 
multiplexer units in the chain. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

Figure 1 is a simplified block diagram of a daisy 
chain of multiplexer units embodying principles of 
the present invention; 

Figure 2a is a timing chart showing data in a frame 
of a first multiplexer in the chain; 

FIG. 2b is a timing chart showing data in a frame of 
a second multiplexer in the chain; 

FIG. 2c is a timing chart showing data in the last 
multiplexer in the chain; 

FIGS. 3a and 3b together form a more detailed 
block diagram of an exemplary one of the multiplex- 
er units of FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Illustrated in FIG. 1 is a daisy chain of three cascad- 
ed multiplexer units 10, 12 and 14, each of which is pro- 
vided with two types of inputs and a single output. The 
two types of inputs for unit 10 are first, a group of local 
analog audio signals, indicated as audio 1 through audio 
6, and, second, an RF (radio frequency) signal on a line 
18. Multiplexer unit 10 has a single output on a line 20 
which provides a remote audio modulated RF signal in- 
put for the second multiplexer unit 12 in the chain. The 
latter has a plurality of local analog audio inputs indicat- 
ed as audio 7 through audio 1 2, and like the first multi- 
plexer unit 10, provides a single audio modulated RF 
output on a line 22. The latter forms the remote input to 
the third multiplexer unit 1 4, which has a plurality of local 
analog audio inputs indicated as audio 1 3 through audio 
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18. The third multiplexer unit has an output on a line 24 
which comprises the modulated RF output of the multi- 
plexer chain. It will be readily understood that the 
number of audio inputs, indicated as six for each of the 
multiplexer units, is selected solely for purposes of ex- s 
position, and each multiplexer unit may have fewer or 
more of such inputs. For example, as the description 
proceeds, it will be seen that a presently preferred em- 
bodiment is provided with 32 inputs for each of the three 
multiplexer units in a three unit chain, to thereby enable 
handling of a total of 96 local audio inputs. The audio 
inputs are audio analog signals that are derived from a 
suitable analog audio source, such as, for example, a 
compact disc player, a tape playback machine, or a mi- 
crophone of a public address system. The RF signal on 
input line 18 incudes additional audio signals which 
have been digitized and modulated upon a suitable RF 
carrier. It will be understood that modulation and demod- 
ulation is not essential to the present invention, and the 
multiplexing described herein may operate on signals 
without any modulation or demodulation. 

The three multiplexer units 10, 12 and 14 may be 
precisely identical, differing only in the nature of the in- 
puts thereto. However, for the first unit 10 of the chain, 
there may be no remote or RF input on its input line 18. 
The analog audio signals audio 1 through audio 6 is 
each fed to an individual one of a plurality (six in this 
exemplary embodiment) of analog to digital converters 
26a through 26f, each of which provides a serial bit 
stream comprising a digitized version of the analog au- 
dio input on a separate one of the input lines to a con- 
ventional set of multiplexer switches 28. An additional 
input to multiplexer switches 28 (provided that there is 
a remote input on line 18) is provided from the output of 
a demodulator 30 within the multiplexer unit 10. The de- 
modulator 30, if there is an RF input on line 18, removes 
from the RF carrier the serial bit stream which comprises 
digitized audio samples that have been modulated upon 
the carrier. The multiplexer output on a line 32 may also 
include a plurality of data bits representing the remote 
input (if any) that comprises digitized audio signals de- 
modulated from the RF input signal on line 18. 

Multiplexer unit 10 includes a timing unit (not shown 
in FIG. 1), more particularly described below, which sets 
up a common repetitive timing frame illustrated in FIG. 
2a. The train of timing frames is defined by a frame sync 
at points indicated in FIG. 2a at 34 and 36, and each 
frame is divided into equal length subframes at points 
38,40. Although equal length subframes are presently 
preferred, it will be understood that the subframes need 
not be of equal length provided that duration of each re- 
mains constant throughout the chain. Each subframe is 
uniquely assigned to one, and only one, multiplexer unit 
of the chain. Each of the subframes is divided into a plu- 
rality of equal length time slots, with one such time slot 
being provided for each local input to the multiplexer 
unit. That is, for each of the inputs audio 1 through audio 
6, in this exemplary embodiment, there is provided one 



time slot of subframe 1 in each frame of the train of 
frames. 

The time slots for subframe 1 of the timing diagram 
of FIG. 2a are indicated as S1 , S2, S3, S4, S5 and S6. 
For convenience of exposition, the several subframes 
of the frame are denoted subframe 1 , uniquely corre- 
sponding to and assigned to multiplexer unit 10, sub- 
frame 2, uniquely corresponding to and assigned to mul- 
tiplexer unit 1 2, and subframe 3 uniquely corresponding 
to and assigned to multiplexer unit 14. It will be under- 
stood that the drawings illustrate only an example hav- 
ing three subframes corresponding to a daisy chain hav- 
ing three multiplexers. However, the time frame is es- 
tablished to have a number of subframes equal to the 
maximum number of daisy chain multiplexer units that 
is expected to be employed in this configurable and 
reconfigurable system. Thus each frame may have a 
number of subframes greater than the number of multi- 
plexer units, but never less. As will be seen from the 
following description, not all subframes contain data. 
Some are empty. 

At the output of multiplexer switches 28 on line 32 
appears a serial bit stream of digitized audio samples, 
with the signals appearing in sequence and with the bits 
of each sample being assigned to an individual one of 
the several time slots in a subframe. Each sample, as 
digitized by the analog to digital converters, may com- 
prise sixteen bits. With such an arrangement each six- 
teen bits of a single sample will appear in a single time 
slot, as indicated by the several bits appearing in each 
of the time slots S1 -S6 of subframe 1 of FIG. 2a. The 
sixteen bits of the next sample of this same signal ap- 
pear in the same time slot of the next frame, etc. The 
multiplexer unit timing is arranged to cause the digitized 
samples of the local inputs of unit 10, namely the digi- 
tized samples of inputs audio 1 through audio 6, to be 
positioned in the respective sbts of subframe 1. Be- 
cause, in the example under discussion, there is no sig- 
nal at the RF input 18 of multiplexer unit 10, all of the 
time slots of subframe 2 and subframe 3 are empty for 
this first unit of the daisy chain. Subframe 2 and sub- 
frame 3 are uniquely assigned to multiplexer units 12 
and 14, respectively. The frame repeats at a rate which 
is consistent with the audio sampling rate of the system, 
on the order of 8000 frames per second to 46000 frames 
per second. In an exemplary embodiment for handling 
three separate groups, each of 32 inputs, with a frame 
rate of 8000 frames per second, the timing provides a 
single frame duration of approximately 125 microsec- 
onds, with each time slot having a duration of 1 .3 micro- 
seconds. 

As previously described, the digitized samples from 
the A/D converters of multiplexer unit 1 0 are fed through 
the time division multiplexer switches 28 to provide the 
serial bit stream illustrated in slots S1 through S6, with 
the bits in each slot denoting the amplitude of a single 
sample of a single one of the audio inputs. The digitized 
samples are then modulated, in a modulator 46, upon 
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an RF carrier so that the output of the multiplexer unit, 
which appears at the output of the modulator 46 on line 
20, is an RF signal, as previously described, which has 
modulated thereon a serial bit stream representing dig- 
itized samples of a plurality of analog audio signals. This 
modulated RF signal on line 20 also includes the frame 
sync signals and is fed to the remote or RF input of the 
second unit, multiplexer unit 12, in the chain. This unit 
also has local audio inputs, denoted as audio 7 through 
1 2. Just as described in connection with multiplexer unit 
1 0, the several local audio signals are digitized in analog 
to digital converters 48a through 48f , and the modulated 
RF signal on line 20 is demodulated in a demodulator 
50, thereby providing on the several input lines to mul- 
tiplexer switches 52 of unit 12 seven inputs (six local 
audio and one remote from RF), each of which compris- 
es a digitized sample of an audio signal. Multiplexer 
switches 52 provide a single serial bit stream on its com- 
mon output line 54 to a modulator 56, which modulates 
all of the digitized samples upon an RF carrier to provide 
on output line 22 an RF signal that is modulated with the 
digitized samples of the local audio inputs to both mul- 
tiplexer units 10 and 12. 

Because, in the example under discussion, the first 
unit, unit 1 0, receives no remote input, it generates the 
repetitive timing frame sync and time slot signals which 
will be used by the entire chain. In this example under 
discussion, the second unit 1 2 receives a modulated RF 
signal in addition to its local audio inputs. The modulated 
RF signal also carries frame sync signals, from which a 
counter subject to the system clock generates the sub- 
frame and time slot signals. Therefore, to synchronize 
timing throughout the chain, the sync signals of the re- 
mote signal received on line 20 are employed for pur- 
poses of timing. Thus, the system ensures that the tim- 
ing of the second multiplexer unit 1 2 will be the same as 
the frame and slot timing of the first multiplexer unit. 
Where, as previously described, the multiplexer unit re- 
ceives no RF input, it provides its own frame and slot 
timing. 

The third multiplexer unit 14, which is identical to 
each of the other two, is provided with its own local audio 
inputs, identified as audio 13 through audio 18, which 
are fed to six individual analog to digital converters 60a 
through 60f, and thence to the third unit multiplexer 
switches 62. The modulated RF output of the second 
multiplexer unit 12 is fed on line 22 as the remote input 
to the demodulator 64 of the third multiplexer unit 14, 
which removes the RF carrier from the digitized samples 
of this remote input and feeds a serial bit stream to the 
multiplexer switches for time division multiplexing to- 
gether with the digitized versions of the local audio in- 
puts from converters 60a through 60f. The output of mul- 
tiplexer switches 62 is fed to the third unit modulator 66, 
which provides on output line 24, as the output of the 
entire chain of multiplexers, an RF signal upon which 
are modulated all of the inputs to all of the multiplexers. 

The first subframe has its time slots S1 through S6 



uniquely allotted to the digital samples of the local inputs 
audio 1 through 6 of the first multiplexer, as shown in 
FIG. 2a. The time slots of the second subframe, in the 
second multiplexer unit 12, are shown in FIG. 2b. Time 

5 slots S7 through S1 2 in the timing frames of the second 
unit are uniquely al totted to the local inputs of the second 
unit, and thus each time frame of multiplexer 1 2 has two 
data filled subframes. Subframe 3 is still empty in the 
second unit of the chain. As can be seen in FIG. 2b, 

10 subframe 1 of each frame of multiplexer unit 12 carries 
the digitized samples of the local inputs of multiplexer 
1 0, subframe 2 of the second multiplexer unit time frame 
carries digitized samples of its own local audio inputs, 
and the subframe 3 of time frames of the second multi- 

15 plexer unit are still blank. 

The third multiplexer unit, like the second, receives 
a modulated RF signal and thus employs the frame sync 
of this RF signal to establish its own frame and slot tim- 
ing. In this third multiplexer unit, as can be seen in FIG. 

20 2c, each of the subframes, namely subframes 1 , 2 and 
3, is provided with data in all of the time slots, with the 
time slots 1 through 6 of subframe 1 still being uniquely 
allotted to local inputs of the first multiplexer unit, sub- 
frames S7 through S12 of subframe 2 being uniquely 

25 allotted to the local inputs unit 12, and the third subframe 
having its time slots uniquely allotted to the local audio 
inputs of the third multiplexer unit 14. 

The arrangement enables one or more multiplexers 
to be added to the chain, simply connecting additional 

30 multiplexers in series. For example, should a system in- 
itially require only six audio inputs, it would then employ 
only a single one of the multiplexer units, which is capa- 
ble of handling the six audio inputs. When such system 
is reconfigured and enlarged to handle an additional six 

35 audio inputs, it is not necessary to discard the original 
multiplexer and replace it with one of increased capacity. 
It is merely necessary to interconnect a second multi- 
plexer unit, such as multiplexer 12, which uniquely re- 
ceives the additional audio inputs, and to feed the mod- 

40 ulated RF output of the first multiplexer to the appropri- 
ate input of the second multiplexer. The modulated RF 
output of the second multiplexer transmits the bit stream 
of digitized audio signals from all inputs of both multi- 
plexer units as modulated on its RF carrier. Still further 

45 enlargement of the system may require use of additional 
local audio inputs, and thus one may simply add an ad- 
ditional multiplexer unit identical to those previously de- 
scribed, or such an additional unit may be inserted be- 
tween any existing units, at any point in the chain. 

50 Thus it will be seen that the use of this type of mul- 
tiplexer unit enables simplified reconfiguration of the 
system to accommodate different numbers of inputs 
without either requiring initial use of excess capacity (ex- 
cept for one unused switch of the array of multiplexing 

55 switches) or scrapping of outdated units of too little ca- 
pacity. Further, the several multiplexer units need not be 
located together, but may be conveniently located adja- 
cent the input sources themselves. Such input sources, 
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such as CD players, tape players and video tape decks 
are of relatively large size and are often desirably locat- 
ed at mutually different locations on an aircraft. The sev- 
eral digital multiplexer units may be located at such dif- 
ferent locations, each adjacent its local input sources, s 
without running large bundles of wires between loca- 
tions. 

Illustrated in FIGS. 3a and 3b is a block diagram of 
an exemplary passenger entertainment system control- 
ler (PESC) which includes a single multiplexer unit of 
the type illustrated in FIG. 1. FIGS. 3a and 3b form a 
single diagram when FIG. 3a is positioned immediately 
above FIG. 3b. 

The local analog audio inputs to this exemplary con- 
troller and its multiplexer unit are 32 in number and des- 
ignated as CH1 through CH32 inclusive. A modulated 
RF signal including a relatively low frequency carrier 
having video modulation and a higher frequency carrier 
having audio modulation is provided on an input line 70 
as the remote input to this multiplexer unit of the con- 
troller. Thus the RF video on line 70 may comprise (a) 
a number of analog video signals, each modulated on 
its own carrier of a group of video carriers within the fre- 
quency band of about 50 - 300 megahertz and (b) a 
number of digitized audio samples serially modulated 
upon an audio RF carrier having a frequency of about 
360 megahertz (well above the video carrier frequen- 
cies). This multiplexer unit accordingly may correspond 
to either of the second or third multiplexer units 12 and 
1 4 of FIG. 1 in that it does receive the "remote" RF input. 
Each audio signal is input on a pair of lines, such as lines 
72,74 for channel 1 , fed to a buffer 76 and then to the 
analog to digital converter 78, which provides, for exam- 
ple, 16 bits per sample. The 16 bit digitized sample is 
then compressed with, for example, a 4:1 compression 
ratio in a suitable data compressing processor, such as 
for example the digital signal processor model 
TMS320C14 made by Texas Instruments and denoted 
as compression logic 80 in FIG. 3a. The output of the 
compression logic 80 is fed to a three state switch 82, 
having a control line designated as TSAE01 , which is 
connected to and controlled by the similarly labeled out- 
put of a multiplexer timing circuit 84. Each of the 32 local 
audio inputs is fed through its own buffer, analog/digital 
converter, compressor and tri-state switch, which all are 
identical to those illustrated for channel 1 input. A plu- 
rality, such as five for example, of public address audio 
inputs are provided as indicated for PA zones 1 through 
5, each on a pair of lines and each, like the other audio 
inputs, fed through its own buffer, analog to digital con- 
vertor, compressor and tri-state switch TS, which are 
controlled by switch inputs TSPA01 through TSPA05. 
The modulated RF with its video and two audio signals, 
on input line (coaxial cable) 70 is fed through a filter 86, 
which provides the low carrier frequency RF with its 
modulated video on a line 88, and the high carrier fre- 
quency RF component with its audio modulated thereon 
on a line 90. The high frequency carrier with its audio, 



on line 90, is demodulated in a demodulator 92 to re- 
move the RF carrier and then decoded in a decoder 94, 
which recovers both data and sync signals present in 
the encoded audio that is fed to demodulator 92. It may 
be noted at this time that the digitized audio may be com- 
pressed and encoded, if deemed necessary or desira- 
ble, in one of several methods such as, for example, one 
arrangement that provides 5 bits out for every 4 bits in, 
and termed a "4B/5B NRZI Encoding Scheme". Such an 
encoding scheme is contemplated for a presently pre- 
ferred embodiment of the invention but is not necessary 
for operation of the multiplexer units of the present in- 
vention. Thus, the digitized audio is compressed and en- 
coded in a 4B/5B NRZI encoder provided in each mul- 
tiplexer unit just prior to its modulator (see encoder 114 
of FIG. 3a). 

At the output of the decoder 94, then, appears a 
clock or data strobe on a line 96 and the frame sync on 
a line 98 which are contained in the encoded digitized 
samples modulated on the RF carrier that is received at 
input 70. This data strobe, which times the individual 
time slots, and the sync, which is the frame synchroniz- 
ing signal, are fed to the multiplexer timer 84, which is 
a counter that provides the several indicated multiplexer 
switch operating outputs, including TSX, TSAE01 
through TSAE32, and TSPA01 through TSPA05. This 
timer also provides on lines 102 and 104 an internally 
generated frame sync signal and a time slot or data 
strobe signal for use when such data strobe and sync 
signals are not available from the RF input (e.g. when 
there is no RF input to this multiplexer unit). 

The data from the previous unit, which has been fed 
via RF input 70, is provided on a line 108 from the de- 
coder 94 and thence to a tri-state switch 1 1 0, which is 
operated by the TSX signal from the timer 84. The sev- 
eral tri-state switches collectively comprise the switches 
of a conventional time division multiplexer, and are 
opened in sequence in accordance with control signals 
from the timer 84. All of the tri-state switches have their 
output connected in common to a single multiplexer out- 
put line 112. The signal of the single common line 112 
comprises a composite frame, including the several 
subframes described above in connection with FIGS. 1 
and 2. Thus the serial bit stream appearing on the com- 
mon line 1 1 2 includes data in the time slots of its various 
subframes, as indicated in any one of FIGS. 2a, 2b and 
2c, depending on whether the multiplexer unit illustrated 
in FIG. 3 is the first, second or third in the daisy chain. 
Thus, for example, if the unit illustrated in FIG. 3 corre- 
sponds to unit 1 2, which is the second of the units in the 
daisy chain of FIG. 1 , then only subframes 1 and 2 have 
digitized samples in their time slots, whereas the time 
slots of subframe 3 have no data (see FIG. 2b). The 
composite data in the several subframes of each frame, 
on line 112, is then encoded in a 4B/5B NRZI encoder 
114 (previously described), which is the companion to 
the decoder 94. Again, encoder 114 is contemplated for 
inclusion in a presently preferred embodiment but may 
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be completely omitted (with omission of the correspond- 
ing decoder 94) from the described chain of multiplexer 
units because this encoding and decoding is not re- 
quired for operation of the present invention. 

The composite data bit stream from encoder 1 1 4 is 5 
fed on a line 116 to a modulator 118, which modulates 
the data bit stream on an audio RF carrier having a fre- 
quency in the order of about 360 megahertz. This pro- 
vides an audio modulated RF carrier on a line 1 20 which 
is combined with the video modulated RF carrier on line io 
88 after the latter has been amplified in an amplifier 1 24 
and fed via an RF video line 1 26 as one of the two inputs 
to a combining circuit 128. The other input to circuit 128 
is the audio RF on line 120. The output of combining 
circuit 128 on line 130 comprises the modulated RF car- is 
rier output of the multiplexer unit illustrated in FIG. 3. 

For purposes not connected with the operation of 
the multiplexer unit, the controller illustrated in FIG. 3 
also includes a microprocessor 140, having a memory 
1 42, and a plurality of inputs fed via an input buffer 1 44 20 
and an input buffer 146 (see the lower end of FIG. 3b) 
that provides data and other control and monitoring in- 
formation to the microprocessor. An output of the micro- 
processor is provided via an interface logic circuit 148 
on a controller output line 150. Additional data from 25 
monitors at various points in the system may be provid- 
ed as inputs to an input/output logic circuit 152 for the 
microprocessor 140. Various power levels used inter- 
nally of the controller may be provided from a power sup- 
ply 156, which uses inputs from lines 158 and 160. 30 

Although the embodiments described herein, for 
purposes of exposition, multiplex audio and video sig- 
nals that are modulated on RF carriers, it will be under- 
stood that principles of this invention are applicable to 
multiplexing signals of many other types whether or not 35 
audio or video and whether or not employing carriers of 
RF or other frequencies. 



Claims 40 



first group all being uniquely assigned to an in- 
dividual one of said subframes and data bits of 
the inputs (RF) of said second group being 
uniquely assigned to a second individual one of 
said subframes, at least some of the time slots 
(S1-S18) of one of said subframes being free 
of any data bits. 

The multiplexer unit (1 0) of claim 1 wherein no data 
bits are assigned to all time slots (S1 -S1 8) of at least 
one of said subframes. 

The multiplexer unit ( 1 0) of claim 1 or claim 2 where- 
in said repetitive time frame is subdivided into a 
number of subframes that is greater than the 
number of said groups of inputs (AUDIO 1 - AUDIO 
6, RF), and wherein the data bits of said groups of 
inputs (AUDIO 1 - AUDIO 6, RF) are assigned to 
less than all of said subframes whereby there are 
no data bits in at least one of said subframes. 

The multiplexer unit (1 0) of any one of the preceding 
claims wherein the inputs (RF) of said second group 
are greater in number than the number of time slots 
(S7-S12) in said second subframe and include first 
and second subgroups, and wherein data bits of the 
first subgroup of inputs of said second group of in- 
puts (RF) are uniquely assigned to time slots 
(S7-S12) of said second subframe and wherein da- 
ta bits of a second subgroup of said second group 
of inputs (RF) are uniquely assigned to time slots 
(S13-S18) of a third one of said subframes. 

The multiplexer unit ( 1 0) of any one of the preceding 
claims, wherein the inputs (AUDIO 1 - AUDIO 6) of 
said first group of inputs include local analog audio 
signals, and the multiplexer unit includes converter 
means (26a - 26f) for individually converting each 
of said local analog audio signals to digital samples 
representing such analog audio signals. 



1. A multiplexer unit (10) comprising: 

means for providing a first group of inputs (AU- 
DIO 1 -AUDIO 6), 45 
means (1 8) for providing a second group of in- 
puts (RF), an output (20), and multiplexer tim- 
ing means (84) for establishing a repetitive time 
frame characterised in that the said time frame 
is subdivided into a plurality of subframes, each so 
said subframe being divided into a plurality of 
time slots (S1-S18), and 
means (28) responsive to said first and second 
groups of inputs (AUDIO 1 - AUDIO 6, RF) and 
said timing means (84) for time division multi- 55 
plexing said inputs to provide on the output (20) 
a composite serial bit stream of data bits, data 
bits of the inputs (AUDIO 1 - AUDIO 6) of said 



6. The multiplexer unit (1 0) as claimed in claim 5 com- 
prising: 

an array of multiplexing switches (28) con- 
nected to receive said digitized samples and pro- 
vide a composite stream of said samples. 

7. The multiplexer unit (10) of claim 5 or claim 6, 
wherein said second group of input signals (RF) 
comprises a group of digitized samples of audio sig- 
nals modulated upon an RF carrier, and the multi- 
plexer unit (10) comprises means (30) for demodu- 
lating said carrier to provide a bit stream of said dig- 
itized samples for time division multiplexing with the 
digitized samples of said first group of input signals 
(AUDIO 1 - AUDIO 6). 

8. A chain of multiplexer units (10) comprising: 



6 



11 



EP 0 492 862 B1 



12 



first and second multiplexer units (10,12), each 
multiplexer unit (10,12) comprising means for 
providing a first group of inputs (AUDI0 1 - AU- 
DIO 6, AUDIO 7 -AUDIO 12), 
means (18,20) for providing a second group of 
inputs (RF), an output (20,22), and multiplexer 
timing means (84) for establishing a repetitive 
time frame characterised in that 
the said time frame is subdivided into a plurality 
of sub-frames, each said subframe being divid- 
ed into a plurality of time slots (S1-S18), and 
means (28) responsive to said first and second 
groups of inputs (AUDIO 1 - AUDIO 6, AUDIO 
7 - AUDIO 12, RF) and said timing means (84) 
for time division multiplexing said inputs to pro- 
vide on the output (20,22) a composite serial 
bit stream of data bits, data bits of the inputs 
(AUDIO 1 - AUDIO 6, AUDIO 7 - AUDIO 1 2) of 
said first group all being uniquely assigned to 
an individual one of said subframes and data 
bits of the inputs (RF) of said second group be- 
ing uniquely assigned to a second individual 
one of said subframes; 

the output (20) of said first multiplexer unit (10) 
being connected to an input of the second 
group of inputs (RF) of said second multiplexer 
unit (12), 

the repetitive time frame of said second multi- 
plexer unit (1 2) being based upon the repetitive 
time frame of said first multiplexer unit. 

9. The chain of multiplexer units (10,12) of claim 8, 
wherein said first (10) and second (12) multiplexer 
units are positioned at a distance from one another. 

10. The chain of multiplexer units (10,12) as claimed in 
claim 8 or claim 9, including means (94) for deriving 
frame sync signals from the output (20) of the first 
multiplexer unit (10) for defining frame and sub- 
frames for said second multiplexer (12). 

11. A method for time division multiplexing different 
groups of input signals (AUDIO 1 - AUDIO 6, RF) 
comprising the steps of: 

providing a first group of inputs (AUDI0 1 - AU- 
DIO 6), providing a second group of inputs 
(RF). 

time division multiplexing digitized samples of 

the signals of said first group of inputs (AUDIO 

1 - AUDIO 6) in a train of repetitive time frames, 

characterised by the steps of 

dividing each said time frame into a plurality of 

subframes, each having a plurality of time slots 

(S1-S18), 

assigning the digitized samples of said first 
group of inputs (AUDI0 1 - AUDIO 6) to respec- 
tive time slots (S1-S6) of a first individual one 



of said subframes, 

transmitting as a remote signal said repetitive 
time frames and the subframes of each frame 
with said digitized samples in said first individ- 
ual subframe, and at least one other subframe 
having no digitized samples, 
establishing a train of repetitive time frames 
synchronized with said first mentioned train and 
subdivided into said plurality of subframes and 
time sbts (S1-S18), 

time division multiplexing said remote signal 
with said second group of inputs (RF), 
said last mentioned step of multiplexing com- 
prising: 

assigning digitized samples of said remote sig- 
nal to time slots (S1-S6) of said first individual 
one of said subframes, 

providing digitized samples of a second group 
of inputs (RF) and assigning them to time slots 
(S7-S1 2) of a second individual one of said sub- 
frames, and 

providing an output signal comprising said time 
frames with digitized samples in said first and 
second individual subframes. 

12. The method of claim 11 , wherein said first group of 
inputs (AUDIO 1 - AUDIO 6) comprises the output 
of a first signal source located at a first position, and 
said second group of inputs (RF) comprises the out- 
put of a second signal source located at a second 
position displaced from said first position, said step 
of performing said first mentioned multiplexing be- 
ing carried out at a location adjacent said first signal 
source and said step of multiplexing said remote 
signal being carried out at a position closely adja- 
cent the location of said second audio source. 
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Patentanspruche 

40 

1. Eine Multiplexereinheit (10) mit: 

Einrichtungen zum Bereitstellen einer ersten 
Gruppe von Eingangen (AUDIO 1 bis AUDIO 
6), 

Einrichtungen (18) zum Bereitstellen einer 
zweiten Gruppe von Eingangen (RF), eines 
Ausgangs (20) und Multiplexer-Zeitgebervor- 
richtungen (84) zum Erzeugen eines sich wie- 
so derholenden Zeitrahmens, dadurch gekenn- 

zeichnet, daft 

derZeitrahmen in eine Mehrzahl von Unterrah- 
men unterteilt ist, wobei jeder Unterrahmen in 
eine Mehrzahl von Zeitschlitzen (S1 bis S18) 
55 unterteilt ist, und 

Einrichtungen (28) vorgesehen sind, welche 
auf die ersten und zweiten Gruppen von Ein- 
gangen (AUDIO 1 bis AUDIO 6, RF) und die 
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Zeitgebervorrichtungen (84) ansprechen, um 
die Eingange zeitteilend zu multiplexer um am 
Ausgang (20) einen zusammengesetzten seri- 
al len Bitstrom von Datenbits zu erzeugen, wo- 
bei Datenbits der Eingange (AUDIO 1 bis AU- 
DIO 6) der ersten Gruppe alle einzig einem in- 
dividuellen der Unterrahmen zugeordnet sind 
und Datenbits der Eingange (RF) der zweiten 
Gruppe einzig einem individuellen der zweiten 
Unterrahmen zugeordnet sind, wobei wenig- 
stens einige der Zeitschlitze (S1 bis S18) von 
einem der Unterrahmen f rei von irgendwelchen 
Datenbits sind. 

2. Die Multiplexereinheit (10) nach Anspruch 1 , wobei 
keine Datenbits alien Zeitschlitzen (S1 bis S18) we- 
nigstens eines der Unterrahmen zugeordnet sind. 

3. Die Multiplexereinheit (1 0) nach Anspruch 1 Oder 2, 
wobei der sich wiederholende Zeitrahmen in eine 
Anzahl von Unterrahmen unterteilt ist, deren Anzahl 
grofier ist als die Anzahl der Gruppen von Eingan- 
gen (AUDIO 1 bis AUDIO 6, RF) und wobei die Da- 
tenbits der Gruppen von Eingangen (AUDIO 1 bis 
AUDIO 6, RFJweniger als alien Unterrahmen zuge- 
ordnet sind, wobei in wenigstens einem der Unter- 
rahmen keine Datenbits vorhanden sind. 

4. Die Multiplexereinheit (10) nach einem der vorher- 
gehenden Anspruche, wobei die Eingange (RF) der 
zweiten Gruppe in ihrer Zahl groGer als die Anzahl 
von Zeitschlitzen (S7 bis S12) in dem zweiten Un- 
terrahmen sind und erste und zweite Untergruppen 
beinhalten und wobei Datenbits der ersten Unter- 
gruppevon Eingangen der zweiten Gruppe von Ein- 
gangen (RF) einzig Zeitschlitzen (S7 bis S12) des 
zweiten Unterrahmens zugeordnet sind und wobei 
Datenbits einer zweiten Untergruppe der zweiten 
Gruppe von Eingangen (RF) einzig Zeitschlitzen 
(R13 bis R18) eines dritten der Unterrahmen zuge- 
ordnet sind. 

5. Die Multiplexereinheit (10) nach einem der vorher- 
gehenden Anspruche, wobei die Eingange (AUDIO 
1 bis AUDIO 6) der ersten Gruppe von Eingangen 
lokale anabge Audiosignale beinhalten und die 
Multiplexereinheit Wandlervorrichtungen (26a bis 
26f) beinhaltet zum individuellen Wandeln eines je- 
den der lokalen analogen Audiosignale in digitale 
Abtastwerte, welche ein derartiges anabges Audio- 
signal reprasentieren. 



7. Die Multiplexereinheit (1 0) nach Anspruch 5 oder 6, 
wobei die zweite Gruppe von Eingangssignalen 
(RF) eine Gruppe von digitalisieren Abtastwerten 
von Audiosignalen aufweist, dieauf einem Hochfre- 

s quenztrager aufmoduliert sind und wobei die Multi- 
plexereinheit (10) Einrichtungen (3) aufweist zum 
Demodulieren des Tragersignals, um einen Bit- 
strom der digitalisierten Abtastwerte fur ein Zeitteil- 
Multiplexen mit den digitalisierten Abtastwerten der 

10 ersten Gruppe von Eingangssignalen (Audio 1 bis 
Audio 6) zu erzeugen. 

8. Eine Kette von Multiplexereinheiten (10) mit: 

is ersten und zweiten Multiplexereinheiten (10, 

12), wobei jede Multiplexereinheit (10, 12) Ein- 
richtungen aufweist zum Bereitstellen einer er- 
sten Gruppe von Eingangen (AUDIO 1 bis AU- 
DIO 6, AUDIO 7 bis AUDIO 12), 

20 Einrichtungen (18, 20) zum Bereitstellen einer 

zweiten Gruppe von Eingangen (FR), eines 
Ausgangs (20, 22) und Multiplexer-Zeitgeber- 
vorrichtungen (84) zum Erzeugen eines sich 
wiederholenden Zeitrahmens, dadurch ge- 

25 kennzeichnet, dafc 

der Zeitrahmen in eine Mehrzahl von Unterrah- 
men unterteilt ist, wobei jeder Unterrahmen in 
eine Mehrzahl von Zeitschlitzen (S1 bis S18) 
unterteilt ist, und 

30 Einrichtungen (28) vorgesehen sind, die auf die 

ersten und zweiten Gruppen von Eingangen 
(AUDIO 1 bis AUDIO 6, AUDIO 7 bis AUIO 1 2, 
RF) und die Zeitgebervorrichtungen (84) fur ein 
Zeitteil-Multiplexen der Eingange ansprechen, 

35 um am Ausgang (20, 22) einen zusammenge- 

setzten seriellen Bitstrom von Datenbits zu er- 
zeugen, wobei Datenbits derEingange (AUDIO 
1 bis AUDIO 6, AUDIO 7 bis AUIO 12) der er- 
sten Gruppe alle einzig einen individuellen der 

40 Unterrahmen zugeordnet sind und Datenbits 

der Eingange (RF) der zweiten Gruppe einzig 
einen zweiten individuellen der Unterrahmen 
zugeordnet sind; 

der Ausgang (20) der ersten Multiplexereinheit 
45 (10) mit einem Eingang der zweiten Gruppe 

von Eingangen (RF) der zweiten Multiplexer- 
einheit (12) verbunden ist, 
wobei der sich wiederholende Zeitrahmen der 
zweiten Multiplexereinheit (12) auf dem sich 
so wiederholenden Zeitrahmen der ersten Multi- 

plexereinheit basiert. 



6. Die Multiplexereinheit (10) nach Anspruch 5, mit: ei- 
nem Feld von multiplexenden Schaltern (28), die so 
verbunden sind, da(3 sie die digitalisierten Abtast- 5S 
werte empfangen und einen zusammengesetzten 
Strom der Abtastwerte erzeugen. 



9. Die Kette von Multiplexereinheiten (10, 12) nach 
Anspruch 8, wobei die ersten (10) und zweiten (12) 
Multiplexereinheiten im Abstand zueinander ange- 
ordnet sind. 

10. Die Kette von Multiplexereinheiten (10, 12) nach 
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Anspruch 8 Oder 9, mit Einrichtungen (94) zum Er- 
halten von Rahmensynchronisationssignalen vom 
Ausgang (20) der ersten Multiplexereinheit (10), um 
den Rahmen und die Unterrahmen des zweiten 
Multiplexers (12) zu definieren. 

11. Ein Veriahren zum Zeitteil-Multiplexen unterschied- 
licherGruppen von Eingangssignalen (AUDI0 1 bis 
AUDIO 6, RF) mit den folgenden Schritten: 

Bereitstellen einer ersten Gruppe von Eingan- 
gen (AUDIO 1 bis AUDIO 6), 
Bereitstellen einer zweiten Gruppe von Eingan- 
gen (RF), 

Zeitteil-Multiplexen digitalisierter Abtastwerte 
der Signale der ersten Gruppe von Eingangen 
(AUDIO 1 bis AUDIO 6) in einem Zug von sich 
wiederholenden Zeitrahmen, gekennzeichnet 
durch die folgenden Schritte: 
Teilen eines jeden Zeitrahrnens in eine Mehr- 
zahl von Unterrahmen, von denen jeder eine 
Mehrzahl von Zeitschlitzen (S1 bis S18) hat, 
Zuordnen der digitalisierten Abtastwerte der er- 
sten Gruppe von Eingangen (AUDIO 1 bis AU- 
DIO 6) an jeweilige Zeitschlitze (S1 bis S6) in 
einem ersten individuellen der Unterrahmen, 
Ubertragen der sich wiederholenden Zeitrah- 
men und Unterrahmen eines jeden Rahmens 
als Fernsteuersignal mit den digitalisierten Abt- 
astwerten im ersten individuellen Unterrah- 
men, wobei wenigstens ein anderer Unterrah- 
men keine digitalisierten Abtastwerte enthalt, 
Erzeugen eines Zuges von sich wiederholen- 
den Zeitrahmen synch ron mit dem ersten Zug 
und unterteilt in die Mehrzahl von Unterrahmen 
und Zeitschlitzen (S1 bis S18), 
Zeitteil-Multiplexen des Fernsteuersignales mit 
der zweiten Gruppe von Eingangen (RF), 
wobei der zuletzt erwahnte Schritt des Multiple- 
xens aufweist: 

Zuordnen digitalisierter Abtastwerte des Fern- 
steuersignales an Zeitschlitze (S1 bis S6) an 
den ersten individuellen der Unterrahmen, 
Bereitstellen digitalisierter Abtastwerte einer 
zweiten Gruppe von Eingangen (RF) undderen 
Zuordnen an Zeitschlitze (S7 bis S12) eines 
zweiten individuellen aus den Unterrahmen, 
und 

Bereitstellen eines Ausgangssignales, das die 
Zeitrahmen mit digitalisierten Abtastwerten in 
den ersten und zweiten individuellen Unterrah- 
men aufweist. 

12. Das Verfahren nach Anspruch 11, wobei die erste 
Gruppe von Eingangen (AUDI0 1 bis AUDIO 6) den 
Ausgang einer ersten Signalquelle aufweist, die in 
einer ersten Position angeordnet ist und wobei die 
zweite Gruppe von Eingangen (RF) den Ausgang 



einer zweiten Signalquelle aufweist, die an einer 
zweiten Position versetzt von der ersten Position 
angeordnet ist, wobei der Schritt des Durchfuhrens 
des ersten Multiplexens an einer Stelle benachbart 
s der ersten Signalquelle durchgefuhrt wird und der 
Schritt des Multiplexens des Fernsteuersignales an 
einer Position nahe bei der Stelle der zweiten Au- 
dioqueile durchgefuhrt wird. 



Revendications 

1 . Unite de multiplexage ( 1 0) comprenant: 

is un moyen pour fournir un premier groupe d'en- 

trees (AUDIO 1 - AUDIO 6), 
un moyen (18) pour fournir un deuxieme grou- 
pe d'entrees (RF), une sortie (20), et un moyen 
de synchronisation de multiplexeur (84) pour 
20 eteblir une trame temporelle repetitive, carac- 

terisee en ce que 

ladite trame temporelle est subdivisee en une 
plurality de sous-trames, chacune desdites 
sous-trames 6tant divisee en une plurality d'in- 
25 tervalles de temps (S1-S18), et 

des moyens (28) sensibles auxdits premier et 
deuxieme groupes d'entrees (AUDIO 1 - 
AUDIO 6, RF) et audit moyen de synchronisa- 
tion (84) pour multiplexer temporellement les- 
30 dites entrees afin de fournir sur la sortie (20) un 

f lot binaire sequentiel composite de bits de don- 
nees, les bits de donnees des entrees (AUDIO 
1 - AUDIO 6) dudit premier groupe etant tous 
attribues de f aeon un ique a une sous-trame dis- 
35 tincte desdites sous-trames, et les bits de don- 

nees des entrees (RF) dudit deuxieme groupe 
etant attribues de facon unique a une deuxieme 
sous-trame distincte desdites sous-trames, au 
moins quelques-uns des intervalles de temps 
40 (S1-S18) de Tune des sous-trames etant de- 

pourvus de bits de donnees. 

2. Unite de multiplexage (10) selon la revendication 1 , 
dans laquelle aucun bit de donnees n'est attribue a 

45 tous les intervalles de temps (S1-S18) d'au moins 
une desdites sous-trames. 

3. Unite de multiplexage (10) selon la revendication 1 
ou la revendication 2, dans laquelle ladite trame 

50 temporelle repetitive est subdivisee en un nombre 
de sous-trames qui est superieur au nombre des- 
dits groupes d'entrees (AUDIO 1 - AUDIO 6, RF), 
et dans laquelle les bits de donnees desdits grou- 
pes d'entrees (AUDIO 1 - AUDIO 6, RF) sont attri- 
55 bues a un nombre de sous-trames inferieur a celui 
de toutes lesdites sous-trames, ce qui fait qu'il n'y 
a pas de bits de donnees dans au moins une des- 
dites sous-trames. 
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4. Unit6 de multiplexage (10) selon Tune quelconque 
des revendications precedentes, dans laquelte tes 
entries (RF) dudit deuxieme groupe sont en nom- 
bre superieur au nombre d'intervalles de temps 
(S7-S12) dans ladite deuxieme sous-trame et com- 
prennent des premier et deuxieme sous-groupes, 
et dans laquelle tes bits de donnees du premier 
sous-groupe d'entrees dudit deuxieme groupe 
d'entrees (RF) sont attribues de facon unique aux 
intervalles de temps (S7-S12) de ladite deuxieme 
sous-trame, et dans laquelle les bits de donnees 
d'un deuxieme sous-groupe dudit deuxieme groupe 
d'entrees (RF) sont attribues de facon unique aux 
intervalles de temps (S13-S18) d'une troisieme 
desdites sous-trames. 

5. Unite de multiplexage (10) selon I'une quelconque 
des revendications precedentes, dans laquelle les 
entrees (AUDI0 1 - AUDIO 6) dudit premier groupe 
d'entrees comprennent des signaux audio analogi- 
ques locaux, et I'unite de multiplexage comprend 
des moyens convertisseurs (26a - 26f ) pour conver- 
ts separement chacun desdits signaux audio ana- 
logiques locaux en echantillons numeriques repr6- 
sentant ces signaux audio analogiques. 

6. Unite de multiplexage (10) selon la revendication 5, 
comprenant: 

un ensemble de commutateurs de multiplexa- 
ge (28) connectes de maniere a recevoir lesdits 
echantillons nunterises et a fournir un flot composi- 
te desdits echantillons. 

7. Unite de multiplexage (10) selon la revendication 5 
ou la revendication 6, dans laquelle ledit deuxieme 
groupe de signaux d'entree (RF) comprend un 
groupe d'echantillons numerises de signaux audio 
modules par une porteuse RF, et I'unite de multi- 
plexage (10) comprend un moyen (30) pourdemo- 
duler ladite porteuse afin de fournir un flot binaire 
desdits echantillons nunterisds en vue d'un multi- 
plexage temporel avec les echantillons numerises 
dudit premier groupe de signaux d'entree (AUDIO 
1 - AUDIO 6). 

8. Chatne d'unites de multiplexage (10) comprenant: 

des premiere et deuxieme unites de multiplexa- 
ge (10, 12), chaque unite de multiplexage (10, 
12) comprenant un moyen pour fournir un pre- 
mier groupe d'entrees (AUDIO 1 - AUDIO 6, 
AUDIO 7 -AUDIO 12), 

des moyens (18, 20) pour fournir un deuxieme 
groupe d'entrees (RF), une sortie (20, 22), et 
un moyen de synchronisation de multiplexeur 
(84) pour etablir une trame temporelle repetiti- 
ve, caracterisee en ce que 
ladite trame temporelle est subdivisee en une 



pluralite de sous-trames, chacune desdites 
sous-trames etant d'rvisee en une pluralite d'in- 
tervalles de temps (S1-S18), et 
des moyens (28) sensibles auxdits premier et 
5 deuxieme groupes d'entrees (AUDIO 1 - 

AUDIO 6, AUDIO 7 - AUDIO 12. RF) et audit 
moyen de synchronisation (84) pour multi- 
plexer temporellement lesdites entrees afin de 
fournir sur la sortie (20, 22) un flot binaire se- 
ra quentiel composite de bits de donnees, les bits 
de donnees des entrees (AUDIO 1 - AUDIO 6, 
AUDIO 7 - AUDIO 12) dudit premier groupe 
etant tous attribues de facon unique a une 
sous-trame distincte desdites sous-trames et 
is les bits de donnees des entries (RF) dudit 
deuxieme groupe etant attribues de facon uni- 
que a une deuxieme sous-trame distincte des- 
dites sous>trames; 

la sortie (20) de ladite premiere unite de multi- 
20 plexage (10) etant connectee a une entree du 

deuxieme groupe d'entrees (RF) de ladite 
deuxieme unite de multiplexage (12), 
la trame temporelle repetitive de ladite deuxie- 
me unite de multiplexage (12) etant basee sur 
25 la trame temporelle repetitive de ladite premie- 

re unite de multiplexage. 

9. Chaine d'unites de multiplexage (10, 12) selon la 
revendication 8, dans laquelle lesdites premiere 

30 (10) et deuxieme (12) unites de multiplexage sont 
placees a distance I'une de I'autre. 

10. ChaTne d'unites de multiplexage (10, 12) selon la 
revendication 8 ou la revendication 9, comprenant 

35 un moyen (94) pour deriver des signaux de syn- 
chronisation de trame depuis la sortie (20) de la pre- 
miere unite de multiplexage (1 0) pour definir la tra- 
me et les sous-trames de ladite deuxieme unite de 
multiplexage (12). 

40 

1 1 . Proc6d6 pour multiplexer temporellement diff erents 
groupes de signaux d'entree (AUDIO 1 - AUDIO 6, 
RF), comprenant les etapes consistant a : 

45 fournir un premier groupe d'entrees (AUDIO 1 

- AUDIO 6) foumissant un deuxieme groupe 
d'entrees (RF), 

multiplexer temporellement les echantillons nu- 
merises des signaux dudit premier groupe 

so d'entrees (AUDIO 1 - AUDIO 6) dans un train 

de trames temporelles tepStitives, caracter is6 
par les etapes consistant a : 
diviser chacune desdites trames temporelles 
en une pluralite de sous-trames ayant chacune 

ss une pluralite d'intervalles de temps (S1-S18), 

attribuer les echantillons numerises dudit pre- 
mier groupe d'entrees (AUDIO 1 - AUDIO 6) 
aux intervalles de temps respectifs (S1-S6) 
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d'une premiere sous-trame distincte desdites 
sous-trames, 

transmettre comme signal a distance lesdites 
trames temporelles r6p6titives et les sous-tra- 
mes de chaque trame avec lesdits echantillons 5 
num6ris6s dans ladite premiere sous-trame 
distincte, et au moins une autre sous-trame 
n'ayant pas d'echantillons numerisSs, 
etablir un train de trames temporelles repetiti- 
ves synchronise avec ledit train mentionne" en io 
premier et subdivise" en ladite plurality de sous- 
trames et d'intervalles de temps (S1-S18), 
multiplexer temporellement ledit signal a dis- 
tance avec ledit deuxieme groupe d'entrees 
(RF), 15 
ladite 6tape de multiplexage mentionn6e en 
dernier comprenant: 

{'attribution des echantillons num£ris£s dudit si- 
gnal a distance auxdits intervalles de temps 
(S1 -S6) de ladite premiere sous-trame distincte 20 
desdites sous-trames, 

la production des Echantillons num6ris6s d'un 
deuxieme groupe d'entr6es (RF) et leurattribu- 
tbn aux intervalles de temps (S7-S12) d'une 
deuxieme sous-trame distincte desdites sous- 2s 
trames, et 

la production d'un signal de sortie comprenant 
lesdites trames temporelles avec les 6chan- 
tillons num6ris6s dans lesdites premiere et 
deuxieme sous-trames distinctes. 30 

12. Precede selon la revendication 11 , dans lequel ledit 
premier groupe d'entr6es (AUDIO 1 - AUDIO 6) 
comprend la sortie d'une premiere source de signal 
placee a une premiere position, et ledit deuxieme 3S 
groupe d'entr6es (RF) comprend la sortie d'une 
deuxieme source de signal placee a une deuxieme 
position d6plac6e par rapport a ladite premiere po- 
sition, ladite 6tape consistant a accomplir ledit mul- 
tiplexage mentionnS en premier dtant effectu6e a 40 
un emplacement adjacent a ladite premiere source 
de signal et ladite etape consistant a multiplexer le- 
dit signal a distance 6tant effectuee a une position 
6troitement adjacente a Templacement de ladite 
deuxieme source audio. 45 
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JT 

H/ PAX-DATA^- 
10 ARM JtSjrr 
HI PAX-DATA ~ 
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PAK£M£5- 
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C#22<% — 
CMZ3<%— 
CU24<% — 

CH2S<%— 

CU27<%— 

M30<%ZL 
CU32<% — 



L //2 



COMPULSION 
LOG/C 



T5AE3Z 
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S4- 
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J4 
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r/08 
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-J24 
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4/ 
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4 
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